AbstrAct
background This study investigates the association between exposure to tobacco advertising, promotion and sponsorship (TAPS) and cigarette use behaviours among adolescents in five Nigerian regions. This is imperative given a 2015 WHO report on the global tobacco epidemic, revealing Nigeria has not met any of the MPOWER TAPS ban indicators instituted since 2008. Methods Secondary data analysis of the 2008 Global Youth Tobacco Survey for Nigeria. Participants were 1399 adolescents, representative of 5 Nigerian regions. Weighted multivariable logistic regression models were used to assess the relationship between TAPS exposure and (1) past 30-day (current) cigarette use, (2) ever cigarette use and (3) susceptibility to use cigarettes among never cigarette users. Sensitivity analysis via complete case analysis and multiple imputation were conducted. results Ninety-five per cent of Nigerian adolescents reported exposure to TAPS. Among adolescents who had never smoked, 15% were susceptible to use cigarettes. Cumulative TAPS exposure was significantly associated with both an increased odds of current cigarette use (AOR: 1.73; 95% CI 1.09 to2.99) and ever cigarette use (AOR: 1.29; 95% CI 1.15 to1.45); as well as increased susceptibility to cigarette smoking (AOR: 1.18; 95% CI 1.03 to 1.34), among non-smokers. conclusion Given study results, the emergence of new tobacco products and novel platforms for TAPS globally, implementation of existing policies and enhancement of efforts to attain comprehensive bans on all forms of direct and indirect TAPS in line with article 13 of the WHO Framework Convention on Tobacco Control are needed to reduce TAPS exposure and curtail tobacco use in Nigeria.
IntroductIon
Strict implementation of regulatory policies on tobacco products in developed nations over the past decades [1] [2] [3] have led the tobacco industry to concentrate survival efforts in low-income and middle-income countries (LMICs) with less governmental oversight and regulations. 4 Rates of tobacco use in countries on the African ► Tobacco use is the leading cause of preventable morbidity and mortality, and its use is adopted mainly in the adolescent years. ► Tobacco control policies aimed at banning tobacco advertising, promotion and sponsorship (TAPS) are poorly enforced in most African nations, as such prevalence of exposure of adolescents to TAPS has been reported to be high in countries studied in this region. ► TAPS exposure is associated with tobacco product use in adolescents, as well as increased susceptibility to use tobacco products among nonsmoking adolescents.
What are the new findings? continent are not at epidemic levels; 5 however, a substantial increase in the prevalence of tobacco product use has been projected. 6 African nations are vulnerable to the tobacco industry's efforts to recruit new smokers, given their rapidly growing adolescent population and governments unable or unwilling to implement appropriate tobacco control measures. 4 The combination of increased tobacco industry marketing activities, limited government regulations and large adolescent populations 4 puts vulnerable countries in Africa at risk of progression to an established tobacco use epidemic. 6 The tobacco industry continues to devise new strategies to counter global tobacco control efforts, 4 7 chief among these is an aggressive and deliberate youth-targeted marketing of tobacco products. 8 Yearly, the tobacco industry invests tens of billions of dollars globally into swaying individuals to use its products, through tobacco advertising, promotion and sponsorship (TAPS). 8 TAPS exposure has been shown to increase smoking initiation and sustained use among youth. 9 10 Poor regulation of tobacco industry activities in LMICs has created a conducive environment for TAPS and has led to a high prevalence of TAPS in this region. 11 12 Demonstrating the reach of these strategic marketing methods, Borzekowski et al 13 found that 68% of 5-year old and 6-year-old children in LMICs could identify a cigarette brand logo. 13 Nigeria, the most populous nation in Africa is at the forefront of this problem. With almost a third (31%) of its population being youth, ages 10 years to 24 years, 14 Nigeria boasts of one of the largest youth populations in the world. Evidence suggests cigarette smoking prevalence is on the rise in Nigeria. 15 16 Furthermore, the activity of transnational tobacco companies (TTCs) in the country continues to grow, with TTCs such as British American Tobacco having established a physical presence in the country. Cigarette use prevalence among Nigerian adolescents, ages 13 years to 15 years, is 3.5%, with 1.3% of cigarette users being females and 5.6% male. 17 18 The Global Youth Tobacco Survey (GYTS) is a schoolbased survey designed to enhance the capacity of countries to monitor tobacco use among youth and to guide the implementation and evaluation of tobacco prevention and control programmes. 19 The 2008 GYTS remains the most recent survey conducted for Nigeria.
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The tobacco industry in Nigeria has historically interfered with the enactment and effective implementation of tobacco control policies. 20 Nigeria signed the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) on June 28, 2004 , confirming its commitment to implement outlined tobacco control policies. 21 This framework-protocol approach legally binds member states to adopt measures aimed at reducing the supply and demand of tobacco products. 21 WHO MPOWER was established in 2008 as a scale to measure country-level implementation of the WHO FCTC policies. 22 Article 13 of WHO FCTC addresses measures aimed at preventing exposure to TAPS. 21 Under this article, WHO has proposes member states adopt a complete ban on all forms of TAPS, having found it to be a more effective control tool than partial bans. 8 This includes a recommendation for governments to strongly prohibit acts of corporate social responsibility (CSR) from the tobacco industry, 8 which are usually initiatives that contribute to a county's economic or social development. 23 CSR has been shown to be a mechanism used by the tobacco industry to gain societal foothold in developing nations, 4 7 thereby limiting governmental ability to strongly enforce regulatory sanctions. 23 The letter 'E' in MPOWER stands for 'Enforce bans on direct advertising, promotion and sponsorship of tobacco products', and it outlines 28 measures (excluding newly added measures for e-cigarettes) on which policy control of TAPS are measured. 22 Measures in this category are grouped into (1) bans on direct TAPS which include national and international television, radio, billboard, internet, magazines or newspapers and (2) bans on tobacco promotion and sponsorship which include several categories of indirect TAPS. 21 Comparing baseline scores of the MPOWER assessment in 2008 to 2014 (table 1) scores reported in the 2015 WHO report on the global tobacco epidemic, Nigeria still maintains a score of 'a complete absence of ban, or ban that does not cover national television, radio and print media'. 17 Subnationally, of Nigeria's 36 states and Federal Capital Territory, only Cross River state currently has some form of ban on TAPS. 17 Causal associations between tobacco use and a host of cardiovascular diseases, respiratory diseases and carcinoma has been strongly demonstrated, 24 rendering lapses in tobacco control policy implementation highly perilous. With a WHO projected transition from communicable to non-communicable disease -led mortalities BMJ Global Health in developing countries, 25 the importance of formative research on which preventive interventions can be based is crucial.
This study evaluates the association between TAPS exposure and (1) current cigarette use, (2) ever cigarette use and (3) susceptibility to use cigarettes among never cigarette using adolescents in Nigeria in 2008. Given that implementation of WHO FCTC article 13 has not changed significantly in Nigeria between 2008 and 2014, 17 we speculate the findings of this study may remain relevant to the present day, with regard to cigarette use behaviours in the country.
Methods study sample and population
This is a secondary data analysis of the 2008 GYTS for Nigeria. The GYTS had a two-stage cluster sample and was designed to monitor tobacco use, attitudes and exposure to secondhand smoke among adolescents. The GYTS selected five cities in Nigeria: Abuja, Ibadan, Lagos, Kano and Cross River to represent the country's major geopolitical zones. The procedure is described in detail elsewhere. 26 sampling design A complex sampling design was used to ensure adequate sample size. At the first sampling wave, school selection was proportional to the number of students enrolled in the selected classes; this sample wave was used to determine appropriate sample size for Nigerian adolescents in 2008. At the second sampling wave, schools were randomly selected for participation. A weighting factor was applied to each student record to adjust for non-response (by school, class and student) and probability of selection at the school and class levels. A final adjustment summed the weights by grade and sex to the population of school children in the selected grades in each sample site. Informed consent was obtained from respondents before data collection. The procedure is described in detail elsewhere. 26 outcome measures Ever cigarette use Respondents were considered ever users if they reported ever trying a cigarette, even one or two puffs, in their lifetime. Specifically, respondents were asked, 'Have you ever tried or experimented with cigarette smoking, even one or two puffs?' with those reporting 'yes' categorised as 'ever cigarette users'.
Current cigarette use
Respondents were considered current users if they reported use of cigarettes in the past 30 days, and those that had not were considered non-users. Specifically, respondents were asked, 'During the past 30 days, on how many days did you smoke cigarettes?' with those reporting one or more days categorised as 'past 30 day cigarette users'.
Susceptibility to cigarette use Among never users of cigarettes, susceptibility to use cigarettes was considered. This measure employed a two-item scale established by Pierce et al. 27 Questions used to measure susceptibility were: 'If one of your best friends gives you a cigarette, would you smoke it?' and 'At any time during the next 12 months do you think you will smoke a cigarette?' Possible responses for these questions were 'definitely yes', 'probably yes', 'probably not' and 'definitely not'. If the given response for either question was anything other than 'definitely not', the respondent was categorised as susceptible to using cigarettes.
exposure to tAPs Several channels of TAPS exposure were assessed. First, product giveaways were assessed through the following question: 'has a cigarette representative ever offered you a free cigarette?' Second, logo branding was assessed through the following question: 'do you have something (t-shirt, pen, backpack, etc.) with a cigarette brand logo on it?' Possible responses for product giveaways and logo branding were 'yes' and 'no'. Those who stated, 'yes' were categorised as exposed to this channel of TAPS. Product giveaways and logo branding were combined to represent indirect TAPS exposure as outlined by WHO. 8 Respondents who were exposed to one or both of these indirect industry marketing tactics were categorised as exposed.
Third, entertainment marketing was assessed through the question: 'during the past 30 days, when you watched sports events or other programs on TV, how often did you see cigarette brand names?' Fourth, product placement was assessed through the question: 'when watching TV, videos, or movies, how often do you see actors smoking?' For both entertainment marketing and product placement, responses ranged from 'never', 'sometimes/a few' and 'a lot'. Respondents who reported anything other than 'never' were categorised as being exposed to the respective channel of TAPS. Further, entertainment marketing and product placement were combined to represent TV/media exposure, with exposure to one or both channels considered as being exposed.
The fifth TAPS exposure was event sponsorship which was assessed by: 'when you go to sports events, tradeshows, concerts or community events, how often do you see advertisements for cigarettes?' Sixth, print media was assessed by: 'during the past 30 days, how many advertisements or promotions for cigarettes have you seen in newspapers or magazines?' Seventh was billboards exposure assessed by: 'during the past 30 days, how many advertisements for cigarettes have you seen on billboards?'. Possible responses for event sponsorship, print media and billboards exposure included 'never', 'sometimes/a few' and 'a lot'. Respondents who reported anything other than 'never' were categorised as being exposed to the respective channel of TAPS.
In addition to assessing the above individual exposure channels, a cumulative TAPS exposure variable was created by summing the number of TAPS channels to which each respondent was exposed. This ranged from zero (no exposure) to five (exposed to all five channelsindirect TAPS, TV/media, event sponsorship, print media and billboards).
covariates Sociodemographic factors and current non-cigarette tobacco use were included as covariates. Sex was dichotomised into male and female. Age was measured annually from 12 years to 17 years of age. Social influence of smoking was assessed via exposure to parental and peer smoking. Age and sex, 28 as well as social influence, 29 were used as covariates in all models as these variables have been found to be associated with cigarette use. Respondents who reported having either a parent or a friend who smoked were compared with those who neither had a parent nor a friend who smoked cigarettes.
Use of other tobacco products was also evaluated as a covariate. Participants who reported 'yes' to using smoked tobacco products other than cigarettes (eg, cigars, water pipes, cigarillos, little cigars, pipes) or smokeless tobacco (eg, chewing tobacco, snuff, dip) in the past 30 days were considered 'non-cigarette users'. Besides use of cigarettes being the primary outcome of interest in the index study, cigarettes remain the most advertised tobacco product in Nigeria, greatly benefiting from the enormous spending in TAPS and a historical tendency of the tobacco industry to undermine tobacco control in Nigeria. 15 20 statistical analysis Sampling weights were provided to represent the Nigerian adolescents in the five regions and to adjust for non-response and probability of selection. Weighted descriptive analyses are presented.
Because of missingness two sets of analyses were conducted: complete case analysis and multiple imputation (MI). A total of 544 of 23 783 (2.28%) data values were missing, this was across seven study variables: sex 8.9% missing; current cigarette use 7.8%; billboards exposure 5.2%; age 5.0%; ever cigarette use 4.9%; event sponsorship exposure 3.5%; and print media exposure 3.3%. An assessment of the distribution of missing data across the data set revealed a non-monotone pattern of missingness. Under the assumption of missing values to be missing at random, MI was conducted using the package Multivariate Imputation by Chained Equations V.2.0 in R V.3.2.5. 30 The set of predictors used to impute missing data for a given variable was selected from the data set based on their respective correlation with the target variable. Predictors with an absolute correlation of 0.2 or higher with a target variable were included in the set of predictors for that variable. MI was performed beginning with the variable with the least amount of missing data and ending with the variable with the most amount of missing data. Polytomous logistic regression was used to impute age, an ordered categorical variable. All other variables were binary, and logistic regression was used as the imputation method for each. Ten MIs were generated using this methodology via Gibbs sampling. Then, the models stated below were fit on each one of the 10 imputed data sets. Those 10 models were pooled to obtain the final estimates from MI. 31 Fifteen multivariable logistic regression models assessed the relationship between each TAPS exposure category (five in total) and each outcome variable (three in total). Further, other three multivariable logistic regression models assessed the relationship between cumulative TAPS exposure and each of the three outcomes. All analyses were conducted using STATA V.14.0 (College Station, Texas, USA).
results Table 2 provides descriptive statistics. Tables 3 and 4 have results for both complete case and MI analyses; from this point forward we will only refer to MI findings, because it is similar to complete cases.
descriptive statistics
The sample was 52.2% male with a mean age of 14.0 (SD: 1.92). Overall, 14.7% reported ever smoking a cigarette, and 4.2% reported current cigarette use. While 82.0% of the sample reported no tobacco use in the past 30 days, 15.1% of this proportion was found to be susceptible to cigarette smoking. As seen in table 2, the vast majority of the sample (95.1%) reported exposure to at least one source of TAPS.
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ever cigarette use One additional exposure to another channel of TAPS increased the MI odds of ever use of cigarettes by 1.29 (95% CI 1.15 to 1.45) after adjusting for sex, age and social influence (table 3) . When exploring each individual channel, exposure to indirect TAPS was associated with ever use of cigarettes (AOR: 3.75; 95% CI 2.65 to 5.30) after adjusting for sex, age and social influence (table 4) . Similar results were observed with complete case analysis. current cigarette use With one additional exposure to another TAPS channel, students' odds of current cigarette use increased by 1.73 (95% CI 1.09 to 2.99) when adjusting for sex, age, social influence and past 30-day non-cigarette tobacco use (table 3) . Furthermore, event sponsorship (AOR: 2.44; 95% CI 1.24 to 4.81) was associated with current cigarette use when adjusting for sex, age, social influence and past 30-day non-cigarette tobacco use (table 4) . susceptibility to cigarette use Cumulative TAPS exposure was associated with increased susceptibility to use cigarettes among never users. With one additional exposure to another TAPS channel, the odds of susceptibility to cigarette use increased by 1.18 (95% CI 1.03 to 1.34) when adjusting for sex, age and social influence (table 3) . Further, event marketing (AOR: 1.61; 95% CI 1.11 to 2.35) was statistically associated with increased cigarette use susceptibility among never users when adjusting for sex, age and social influence (table 4) . dIscussIon This study reveals a high prevalence of TAPS exposure among adolescents in Nigeria, a country with complete absence of ban, or a ban that does not cover national television, radio and print media. 17 22 This finding is consistent with studies that have found regional prevalence of adolescent exposure to TAPS to correspond directly to the level of enforcement of TAPS ban in the country. 12 Cumulative exposure to multiple channels of TAPS was associated with both cigarette use and susceptibility to use cigarettes among Nigerian adolescents. These findings mirror similar associations found in USA, between adolescent TAPS exposure and use of cigarettes, as well as susceptibility to use cigarettes. 24 32 33 Evidence from longitudinal studies demonstrating this association in other parts of the world are well documented, 24 however, similar longitudinal studies have yet to be conducted in Nigeria. This cross-sectional study, to the best of our BMJ Global Health knowledge, is the first to establish an association between TAPS exposure and cigarette use among adolescents in Nigeria.
Exposure to indirect TAPS (free product giveaways and logo branding) was associated with ever use of cigarettes, while exposure to tobacco industry-sponsored events was associated with current cigarette use and increased susceptibility to use cigarettes. Despite indirect TAPS having the lowest reported exposure prevalence, it had the strongest association with ever use of cigarettes among Nigerian adolescents, compared with other channels of exposure. This finding may suggest a high potency of indirect TAPS in initiating cigarette use among adolescents. This may also imply that direct receipt of tobacco products or promotional gift items may be more impactful than when exposed via other media. The high odds of ever use of cigarettes following exposure to indirect TAPS may be attributed to the capacity of indirect TAPS to circumvent bans, 34 as well as its independence of socioeconomic status for exposure. For example, individuals who are of low socioeconomic status with limited access to media tools may be conferred protection against exposure to several forms of TAPS such as television-based or print media-based TAPS 35 however, this is not applicable to indirect TAPS.
Exposure to sponsored events was found to be associated with increased susceptibility to use cigarettes, as well as being a current user of cigarettes. The Nigerian music and entertainment industry has been one of the more successful sectors demonstrating Nigeria's potential for growth in recent years. 36 Keen to take advantage of this largely popular industry, increased promotional investment of the tobacco industry in this sector may explain our finding. 37 Tobacco industry-sponsored musical concerts and events in Nigeria have been made free of charge or drastically subsidised, 37 ensuring individuals of all socioeconomic strata can attend and are thereby exposed to tobacco product promotions.
Several studies have found that countries with comprehensive TAPS bans have lower rates of adolescent tobacco use and initiation to tobacco use than countries with incomplete or non-existent TAPS bans. 17 38 This relationship between level of TAPS restrictions and adolescent tobacco use demonstrates the effect of robust governmental implementation of article 13 of the WHO FCTC. Our study supports this assertion, by demonstrating a positive relationship between TAPS exposure and susceptibility of adolescents to cigarette use initiation, in an environment with poor TAPS regulation. 17 Amid the absence of progress in Nigeria's implementation of comprehensive bans in line with the WHO FCTC article 13 recommendations since first MPOWER assessment in 2008; tobacco marketing methods, as well as tobacco products, are evolving globally. For example, electronic cigarettes have emerged the most widely used tobacco product in the USA, 39 while youth exposure to tobacco product advertising on the internet has been shown to rank highly compared with other exposure channels in the USA 40 and to be of rising prevalence in Australia. 41 These have been shown to strongly influence tobacco use behaviours in adolescents in these regions, with internet-based TAPS shown to be associated with traditional and electronic cigarette use, 40 42 43 while research also shows electronic cigarettes can be a gateway to conventional tobacco product use. 44 45 The prevalence of these novel products (eg, hookah and e-cigarettes) and TAPS exposure channels (eg, internet), as well as their relationship to tobacco use behaviours among Nigerian adolescents remains relatively unknown, greatly highlighting the need for further studies.
Given the known health consequences of tobacco product use 24 and a projected epidemiological transition of most developing nations from infectious disease-led to chronic disease-led mortality rates, 46 it is imperative Nigeria adopts strategies aimed at developing a preventive capacity against tobacco use-related chronic diseases. This is essential given a lack of basic monitoring facilities for surveillance of tobacco use or its sequelae; notably, as of 2014, Nigeria was reported to have no national, population-based cancer registry. 25 WHO FCTC remains a key evidence-based policy level intervention with the potential to ensure signee member countries attain optimal tobacco control. 21 This study was subject to several limitations. First, given the date of collection of data used for our analysis, findings may not be entirely reflective of the present day, however a parallel absence of implementation of anti-TAPS control policies within this time frame, may have ensured that findings still remain relevant. More so, this represents the only available multistate survey data providing insight on cigarette use in this age group in Nigeria and informs their current WHO reported cigarette use prevalence. 17 This greatly demonstrates a poor compliance of the Nigerian government with article 20 of WHO FCTC, which encourages active surveillance of tobacco use and greatly demonstrates the need for more frequent surveillance in the country. Second, data were obtained from a cross-sectional survey, and carry a central limitation of inability to claim a causal link between TAPS exposure and cigarette use behaviours among the sample. Additional limitation includes the possibility for recall bias as all data were self-reported.
Being the first to examine the association of TAPS exposure and cigarette use behaviours among Nigerian adolescents, this study offers baseline insight on which future investigations can be built. More so, our findings have implications for public health regulations and intervention programmes, given the causal link found between TAPS exposure and adolescent tobacco use in other parts of the world. 24 Furthermore, the study survey (GYTS 2008) coincides with the year of baseline institution of the WHO MPOWER package 22 globally, hence it provides insight to the state of the association between TAPS exposure and cigarette use behaviours before this implementation measurement tool was instituted. This
can be crucial as a baseline point of analysis for future policy impact evaluation studies. conclusIon This study brings to light the poor adherence of the Nigerian government to article 20 of WHO FCTC, which encourages active surveillance of tobacco use, given the absence of more recent data on adolescent tobacco use in the country. The need for frequent and more recent surveys of adolescent tobacco use is highlighted, as well as the need for further studies in this region, given the emergence of new tobacco products and TAPS media since the survey for this study was conducted.
Also, exposure to TAPS is associated with cigarette use, as well as increased susceptibility to use cigarettes among non-smoking Nigerian adolescents. Given an absence of implementation of regulations enforcing bans on TAPS in Nigeria in line with article 13 of WHO FCTC, we speculate findings from this study may still be relevant to the present day. Effective governmental implementation of existing control policies and ensuring attainment of comprehensive bans on all forms of direct and indirect TAPS may be crucial to curb tobacco use among adolescents in Nigeria.
